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Abstract of J P 52 18440 

PURPOSE:To form an insulating film thicker 
than an insulating film, which is formed on the 
upper part of a polysilicon film, on the sidewall 
parts of the polysilicon film to eliminate that the 
insulating film on the floating gate electrode of 
a stack gate type MOS transistor is bad in film 
quality at the edge parts and sidewall parts of 
the polysilicon film constituting the floating 
gate electrode and the charge hold 
characteristics of a nonvolatile semiconductor 
storate device are deteriorated. 
CONSTITUTION:A polysilicon film, which is 
used as a floating gate electrode 106a, and an 
insulating film 107 having an oxidation 
resistance are formed and thereafter, the 
polysilicon film is etched, is left at a prescribed 
region, then, the left polysilicon film is 
thermally oxidized, whereby a sidewall 
insulating film 1 08 thicker than the film 1 07 
resistant to oxidation is formed on the side 
surfaces of the polysilicon film. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the manufacture 
approach of a non-volatile semiconductor memory including the process which 
forms an Insulator layer in the side-attachment-wall section of the floating-gate 
electrode of a stack gate mold MOS transistor about the manufacture approach 
of a non-volatile semiconductor memory. 
[0002] 

[Description of the Prior Art] The manufacture approach of the conventional 
stack gate mold MOS transistor is explained with reference to drawing 3 - 
drawing 4 . First, as shown in drawing 3 (a), thick field oxide 2 is formed by the 
usual selective oxidation method on the P type silicon substrate 1, and the 1st 
gate oxide of a stack gate mold MOS transistor (it is described as SG-MOST 
below) and the 1st becoming gate oxide 5 are formed, then, using a lithography 
technique, as shown in drawing 3 (b) after forming the 1st polish recon film 6, 
this 1st polish recon film 6 etches by anisotropic etching like RIE (reactant ion - 
dirty) so that only the SG-MOST formation field 3 and its near may remain. Next, 
the 2nd gate dielectric film 7 (for example, silicon nitride film) which has oxidation 
resistance with a CVD method (chemical-vapor-deposition method) etc. over the 
whole surface is formed. Next, as shown in drawing 3 (c), through a lithography 
technique, it leaves the 1st upper part and side-attachment-wall section of the 
polish recon film 6, and the 2nd gate dielectric film 7 is removed. Next, as shown 
in drawing 4 (a), the 3rd gate dielectric film 9 which usually turns into gate oxide 
of MOST is usually formed in the MOST formation field 4 by the oxidizing 
[ thermally ] method etc- Next, as shown in drawing 4 (b), the 2nd polish recon 
film 10 is formed over the whole surface. Then, using a lithography technique, by 
etching the 1st polish recon film 6, the 2nd gate dielectric film 7, and the 2nd 
polish recon film 10 into a predetermined configuration, floating-gate electrode 
6a and control gate electrode 10a are formed in the SG-MOST formation field 3, 
and gate electrode 10b is usually formed in the MOST formation schedule field 4. 
SG-MOST which has a two-layer gate electrode by this, and usual [ which have 
a gate electrode further / MOST ] are formed. 

[0003] Next, the circuit diagram of the eel array which uses SG-MOST as a 
memory cell at drawing 7 is shown. For a control gate electrode and FG, a 
floating-gate electrode, and BL1 and BL2 are [ CG / a word line and SL of a bit 
line, and WL1 and WL2 ] grounding conductors. 



[0004] By making WL1 and BL1 into high potential (for example, about 14V) at 
coincidence, and generating a hot electron, the writing to SG-MOSTQ1 pours an 
electron into the floating-gate electrode FG of Q1 , and is attained. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the conventional 
manufacture approach mentioned above, when forming the 2nd gate dielectric 
film in the upper part of a floating-gate electrode, in order to form it in 
coincidence also at the side-attachment-wall section, only the insulator layer of 
the same thickness is formed. By the way, although a eel Q1 has the danger that 
an electron will be emitted to a control gate electrode from a floating-gate 
electrode since only a control gate electrode serves as high potential when 
writing in a eel Q1 and writing in a eel Q2 succeedingly Since an insulator layer 
tended to have become an ununiformity in the edge section A of floating-gate 
electrode 6a as shown in drawing 4 (c), there was a trouble that the threshold 
electrical potential difference of the eel which an electron becomes easy to 
dissipate and was written in there fell. 
[0006] 

[Means for Solving the Problem] The manufacture approach of the non-volatile 
semiconductor memory of this invention The process which forms field oxide in 
the surface section of a 1 conductivity-type semi-conductor substrate 
alternatively, and divides a component formation field, The process which forms 
the 1st gate dielectric film in the semi-conductor substrate front face of said 
component formation field, Patterning is performed after forming the 1st 
conductive film and 2nd oxidation-resistant gate dielectric film one by one. To 
said near a component formation field and near the 1st A residual **** process, It 
has the process which forms the control gate electrode which consists of a 
floating-gate electrode which performs patterning and serves as a process which 
oxidizes the side face of said 1st electric conduction film, and forms a 
side-attachment-wall insulator layer from the conductive film in said 1st [ the ] 
after depositing the 2nd conductive film, and said 2nd conductive film. 
[0007] 

[Example] Next, the 1st example of this invention is explained with reference to 
drawing 1 - drawing 2 . 

[0008] First, as shown in drawing 1 (a), thick field oxide 1 02 is formed in the front 
face of a 1 conductivity-type semi-conductor substrate 101 like P type silicon by 
the usual selective oxidation method, the SG-MOST formation field 103 and the 



usual MOST formation field 104 are divided, and an oxidation silicone film with a 
thickness of about 20nm is formed in the SG-MOST formation field 103 and the 
usual MOST formation field 104 as 1st gate insulating layer 105. Then, the 1st 
polish recon film 106 is formed over the whole surface, and the 1st polish recon 
film 106 is made to diffuse Lynn, then, the 1st polish recon film 106 top - CVD 
(chemical vapor deposition) -- a silicon nitride film with a thickness of 20nm is 
formed as the 2nd gate dielectric film 107 which has oxidation resistance by law 
etc. 

[0009] Then, through a lithography process, as shown in drawing 1 (b), it etches 
so that it may leave the 1st polish recon film 106 and 2nd gate dielectric film 107 
only the SG-MOST formation field 103 and near the ****. 

[0010] Next, as shown in drawing 1 (c), the 3rd gate dielectric film 109 and 
side-attachment-wall insulator layer 108 are usually formed in the 
side-attachment-wall section of the MOST formation field 104 and the 1st polish 
recon film 106 by oxidizing thermally, respectively. If an oxidation silicone film 
with a thickness of about 20nm is usually formed in the MOST formation field 
104 at this time, since Lynn is spread on the 1 st polish recon film 106, there is an 
oxidation rate 1 .5 times to about the twice of the semi-conductor substrate 101 , 
and an oxidation silicone film with a thickness of about 30-40nm is formed in the 
side-attachment-wall section of the 1st polish recon film 106. 
[0011] Next, as shown in drawing 2 (a), the 2nd polish recon film 110 of MOST is 
formed over the whole surface. Then, by etching the 2nd polish recon film 110, 
the 2nd gate dielectric film 107, and the 1st polish recon film 106 into a 
predetermined pattern using a lithography process, as shown in drawing 2 <b), in 
the MOST formation field 104, gate electrode 110b is usually formed in a 
SG-MOST formation field for floating-gate electrode 106a and control gate 
electrode 110a, respectively. Then, the impurity diffused layer which carries out 
the ion implantation of the n mold impurity by using control gate electrode 110a 
and gate electrode 110b as a mask, and works as a drain and the source is 
formed. Thereby, MOST is usually formed with SG-MOST. 
[0012] Since a side-attachment-wall insulator layer can be formed thickly 
independently [ the 2nd gate dielectric film 107 ], dissipation of the electron at 
the time of writing can be lessened. 

[0013] Next, the 2nd example of this invention is explained with reference to 
drawing 5 and drawing 6 . 

[0014] First, as shown in drawing 5 (a), an oxidation silicone film with a thickness 



of about 20nm is formed in the SG-MOST formation field 203 and the usual 
MOST formation field 204 which formed thick field oxide 202 in the surface 
section of a semi-conductor substrate 201 like P type silicon by the usual 
selective oxidation method, and were divided as the 1st gate dielectric film 205. 
The 1st polish recon film 206 is formed over the whole surface after that, and the 
1st polish recon film 206 is made to diffuse Lynn. Then, a silicon nitride film with 
a thickness of 20nm is formed as the 2nd gate dielectric film 206 which has 
oxidation resistance with a CVD method etc. on the 1st polish recon film 206. 
After that, through a lithography process, as shown in drawing 5 (b), method 
etching of formation **** is performed for the 1st polish recon film 206 and 2nd 
gate dielectric film 207 to the SG-MOST formation field 203, its near, and the 
predetermined field that usually includes the MOST formation field 204. Next, it 
oxidizes thermally, the side face of the 1st polish recon film 206 is oxidized, and 
the side-attachment-wal! insulator layer 208 with a thickness of 30-40nm is 
formed. Usually, a side-attachment-wall insulator layer is formed also in the 1st 
polish recon film 206 in the direction of the MOST formation field 204. 
[0015] Next, as shown in drawing 6 (a), the 2nd polish recon film 210 is formed 
over the whole surface. After that the 2nd polish recon film 210, the 2nd gate 
dielectric film 207, and the 1st polish recon film by etching into a predetermined 
pattern using a RISOGU fee process As shown in drawing 6 (b), gate electrode 
210b usual [ MOST ] which usually crossed the MOST formation field 204 usual 
MOST formation field 204, and has been arranged in floating-gate electrode 
206a which crossed the SG-MOST formation field 203 and has been arranged, 
and control gate electrode 210a is formed. The 2nd polish recon film of the gate 
electrode 210b section may be removed like illustration. Then, the ion 
implantation of the n mold impurity is carried out by using the 2nd polish recon 
film (210a, 210b) as a mask, and the impurity diffused layer which works as a 
drain and the source is formed. Thereby, an MOS transistor (MOST) is usually 
formed with SG-MOST 

[0016] In this example, since formation of the side-attachment-wall insulator 
layer 208 can carry out independently of the both sides of the 2nd gate dielectric 
film 207 and gate dielectric film usual [ MOST ], dissipation of the electron from a 
floating-gate electrode can be prevented much more certainly. 
[0017] 



